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SEMICONDUCTOR DEVICE AND 
PACKAGE FOR CONTAINING SEMICONDUCTOR ELEMENT 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a package for 



containing solid-state imaging device, particularly to a 
package for containing solid-state imaging device having a 
substantially rec t angular shape , and a solid-state imaging 
device containing the solid-state imaging element in a package . 



Generally a solid-state imaging device i s contained 
in a package having a recess portion for containing a 



solid-state imaging element and provided with leads for 
electrically leading out respective electrodes of the 
solid- state imaging element to outside. Specifically, the 
solid-state imaging element is integrated by subjecting the 
solid-state imaging device to die bonding above the containing 
recess portion of the package and electrically connecting the 
electrodes of the solid-state imaging element and inner ends 
of the leads by, for example , wire bonding and thereaf ter 
sealing the solid-state imaging element by a transparent 
member. 



Description of the Related Art 
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Further, there is used the package having positioning 
holes and attaching holes. The positioning holes are for 
constituting references of positioning when the solid-state 
imaging element is mounted to the package and the attaching 
holes are for passing attaching bolts therethrough for 
attaching the package to a lens cabinet. Fig. 3 is a plane 
view showing an example of a conventional package for a 
solid-state imaging element having such positioning holes and 
attaching holes. 

In Fig. 3, numeral 1 designates a package, numeral 2 
designates a recess portion for containing a solid-state 
imaging element and is provided at a central portion of the 
package 1. Notation "Q" designates a center point of the 
package 1 (which is also a center point of the recess portion 
2) . Numerals 3 and 4 designate positioning holes provided 
on both sides of the recess portion 2 of the package 1 and 
are arranged in a positional relationship such that a line 
connecting the positioning hole 3 and the positioning hole 
4 are in parallel with one side of the package (long side in 
Fig. 3) . Further, one of the positioning holes 3 and 4 is 
constituted by an elongated hole elongated in a direction of 
the connection line. 

Numerals 5 and 6 designate attaching holes provided 
on both sides of a central portion of the recess portion 2 



of the package 1 in the height direction and arranged in a 
positional relationship such that a line connecting the 
attaching hole 5 and the attaching hole 6 passes through the 
center " Q" of the package 1 and in parallel with the one side 
(long side in Fig. 3) . The attaching holes 5 and 6 need to 
be arranged at positions symmetrical with respect to the center 
»q» of the package 1 to make screw fastening torque uniform. 

In this way, conventionally, as shown by Fig. 3, the 
package for a solid-state imaging element is arranged with 
the positioning holes 3 and 4 and the attaching holes 5 and 
6 to dispose on a straight line in the horizontal direction 
or a straight line in the vertical direction of the package 
1 and the straight line connecting the positioning holes 3 
and 4 and the straight line connecting the attaching holes 
5 and 6 are in parallel with each other. 



SUMMARY OF THE INVENTION 
Meanwhile, the package for containing a solid-state 
imaging element is requested to be as small as possible to 
meet request of downsizing an apparatus such as a video camera 
or a still camera using the solid-state imaging device. 
However, according to the above - described conventional 
technology, there is a limit in reducing a size of a package. 



3 



That is, taking an example of the package 1 shown in Fig. 3, 
there is produced a useless space on a side of a portion of 
the package 1 for forming the attaching holes 5 and 6 opposed 
to a portion of forming the positioning holes 3 and 4 and the 
presence hampers downsizing of the package 1. 

Incidentally, in the case of the conventional example 
shown in Fig. 3, when a diameter of the attaching holes 5 and 
6 is designated by notation "a", an interval to be provided 
between the attaching holes 5 and 6 and the positioning holes 

3 and 4 is designated by notation "b", a diameter of the 
positioning holes 3 and 4 is designated by notation " c" and 
a distance to be provided between the positioning holes 3 and 

4 and a side of the package 1 is designated by notation " d" , 
a half length of a short side of the package 1 becomes 
(a/2)+b+c+d. In other words , a length of the short side becomes 
2* { (a/2) +b + c + d} . 

The present invention has been carried out in order 
to resolve such problems and it is an ob j ect thereof to downsize 
a package for containing a solid-state imaging element relative 
to a solid-state imaging device having the same size and 
accordingly, downsize a solid-state imaging device for 
containing the solid-state imaging element thereto, further, 
downsize an apparatus such as a video camera or a still camera 
using the solid-state imaging device. 



The present invention is basically featured in a package 
for containing semiconductor element comprising a package 
having a recess portion for containing a semiconductor element , 
and a pair of positioning holes and a pair of attaching holes 
respectively provided at a pair of opposed side portions of 
the recess portion at a surface of the package, wherein a line 
connecting the pair of positioning holes and a line connecting 
the pair of attaching holes are intersected with each other 
substantially at a center of the package. 

Therefore, according to the invention, the respective 
positioning holes and the respective attaching holes are 
arranged such that the straight line connecting the centers 
of the positioning holes and the straight line connecting the 
centers of the attaching holes are intersected with each other 
at the center of the solid-state imaging device containing 
package or a vicinity thereof and therefore, there can be 
eliminated useless space on a side of the attaching hole forming 
portion opposed to the positioning holes which are present 
in the conventional example shown in Fig. 3. 

Therefore, the size of the package for a solid-state 
imaging device can be made smaller than that of the conventional 
one. Incidentally, according to the invent ion , the short side 
which needs the length of 2*{(a/2)+b+c+d} as described above 
in the conventional example shown in Fig. 3, can significantly 



be shortened to the length of (a+b+c+2d) and the package for 
a solid-state imaging element can be downsized by that amount . 

Further, a surface of both sides of the solid-state 
imaging element containing portion may be made higher than 
a surface of a transparent member when the solid- state imaging 
element is contained in the solid-state imaging element 
containing portion and the solid-state imaging element is 
sealed by the transparent member. 

When the surface on the both sides of the solid-state 
imaging element containing portion is made higher than the 
surface of the transparent member for sealing the solid-state 
imaging element in the containing portion in this way, when 
a lens cabinet is attached to a surface of the package, the 
lens cabinet can effectively be prevented from being brought 
into contact with the transparent member, further, there can 
be eliminated a concern that the lens cabinet is attached 
incorrectly by extruded adhering agent for adhering a back 
surface of the transparent member to the containing portion. 

The present invention is basically featured in a package 
for containing semiconductor element comprising a package 
having a recess portion for containing a semiconductor element , 
and a pair of positioning holes and a pair of attaching holes 
respectively provided at a pair of opposed side portions of 
the recess portion at surfaces of the package, wherein a line 



connecting the pair of positioning holes and a line connecting 
the pair of attaching holes are intersected with each other 
substantially at a center of the package and is not featured 
in a material of the package and various materials can be used 
such that, for example, ceramic may be used or resin may be 
used . 

Although the positioning hole frequently comprises a 
through hole generally, it is not indispensable to constitute 
the positioning hole by the through hole but the positioning 
hole may be formed by a bottomed hole referred to as recess. 
Although it is preferable that one of a pair of the positioning 
holes arranged at positions symmetrical with each other with 
respect to the center of the package, is formed by a complete 
circle and other thereof is formed by an elongated hole more 
or less elongated along a direction of a straight line 
connecting centers of the pair of positioning holes, such a 
constitution is not indispensable. 

Further, a surface of both sides of the solid-state 
imaging element containing portion may be made higher than 
a top surface of a transparent member for sealing the 
solid-state imaging element in the containing portion. 
Because when a lens cabinet is attached to a surface of the 
package, the lens cabinet can effectively prevented from being 
brought into contact the transparent member, further, there 



can be eliminated a concern that the lens cabinet is attached 
incorrectly by extruded adhering agent for adhering a bottom 
surface of the transparent member to the containing portion. 

The solid-state imaging element contained in the 
package may naturally be a CCD solid-state imaging element, 
may be an MOS type solid-state imaging element or may be an 
amplifying type solid-state imaging element, further, the 
solid-state imaging device containing the solid-state imaging 
element to the package, may be for a video camera or may be 
for a still camera and its application is not limited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plane view showing an embodiment of a package 
for containing a solid-state imaging element according to the 
invention ; 

Fig. 2A is a plane view showing an embodiment of a 
solid-state imaging device according to the invention, Fig. 
2B is a sectional view taken along a line B-B of Fig. 2A showing 
the embodiment of the solid-state imaging device according 
to the invention and Fig. 2C is a side view of the embodiment 
of the solid-state imaging device according to the invention; 
and 

Fig. 3 is a plane view showing a conventional example 



of a package for containing a solid-state imaging element. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A detailed explanation will be given of the invention 
in accordance with an illustrated embodiment as follows. 

Fig . 1 is a plane view showing an embodiment of a package 
for containing a solid-state imaging element according to the 
invention. In the drawing, numeral 11 designates a package 
for containing a solid-state imaging element. An upper face 
of the package 11 constitutes a reference face in positioning 
and position detecting in an optical axis direction when a 
solid-state imaging device is attached to, for example, a lens 
cabinet after containing a solid-state imaging element. 
Numeral 2 designates a recess portion for containing the 
solid-state imaging element and is provided at a central 
portion of the package 11. Notation "Q" designates a central 
point of the package 11 (which is also a central point of the 
recess portion 2) . Numerals 3 and 4 designate positioning 
holes provided on both sides of the recess portion 2 and are 
arranged in a positional relationship such that a straight 
line 1 3 4 connecting the positioning hole 3 and the positioning 
hole 4 passes through the center of the package 1 and is skewed 
relative to the horizontal direction and the vertical 



direction. Further, one of the positioning holes 3 and 4 is 
constituted by an elongated hole prolonged in a direction of 
the 1 ine I34 . 

Numerals 5 and 6 designate attaching holes provided 
on the both sides of the recess portion 2 and arranged in a 
positional relationship such that a straight line 1 56 
connecting the attaching holes 5 and 6 passes through the center 
"Q" of the package 1, skewed relative to the horizontal 
direction and the vertical direction and intersects with the 
line I34. Numeral 7 designates a lead for electrically leading 
out an electrode of the solid-state imaging element to outside 
of the package 11. 

A short side of the package 11 can be (a + b + c + 2d) when 
a diameter of the attaching holes 5 and 6 is designated by 
notation "a" , an interval to be provided between the attaching 
holes 5 and 6 and the positioning holes 3 and 4 is designated 
by notation "b" , a diameter of the positioning holes 3 and 
4 is designated by notation "c" and a distance to be provided 
between the positioning holes 3 and 4 and one side of the package 
is designated by notation " d" . That is , the length of the 
short side needs to be 2*{(a/2)+b+c+d} in the conventional 
example 1 shown in Fig. 3, and can significantly be shortened 
to the length of (a + b + c + 2d) . Thus, the size of the package 
11 can be reduced by that amount. Further, in Fig. 3, a line 
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11 indicated by a one-dotted chain line shows an outer shape 
of the package according to the embodiment to thereby enable 
to compare sizes of the conventional example and the 
embodiment . 

The package 11 can be reduced in this way by reason 
nothing but as follows. The respective positioning holes 3 
and 4 and the respective attaching holes 5 and 6 are arranged 
such that the line 1 34 and the line 1 56 are intersected with 
each other at the center 11 Q 11 of the package 11 per se and 
therefore, there can be eliminated useless space of the 
attaching hole forming portion opposed to the posi tioning holes 
present in the conventional example shown by Fig. 3. 

Fig. 2A through Fig. 2C show an example of a solid-state 
imaging device containing the solid-state imaging element in 
the package according to the invention and sealing the 
solid-state imaging element by a transparent member (an 
embodiment of the solid-state imaging device according to the 
invention), Fig. 2A is a plane view, Fig. 2B is a sectional 
view taken along a line B-B of Fig. 2A and Fig. 2C is a side 
view . Further , in Fig . 2 A through Fig . 2 C , portions common 
to those in Fig. 1 are attached with the same notations and 
a portion which does not appear in Fig. 1 and a portion which 
is not present in the package 11, are attached with new 
notations. Hence, an explanation will be given of only 
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portions attached with new notations. 

Numeral 12 designates a solid-state imaging element 
contained in the recess portion 2 and electrodes thereof are 
connected to inner end portions of the leads 7 via wires 
illustration of which are omitted for convenience. Numeral 
13 designates a transparent member, for example, a glass plate 
for sealing the solid-state imaging element 12 at inside of 
the recess portion 2. 

Further, as shown by Fig. 2B and Fig. 2C, heights of 
surfaces of both side portions of the recess portion 2 for 
sealing the solid-state imaging element 12, are made to be 
higher than a height of the transparent member 13 . The reason 
is that in this way, when a lens cabinet is attached to a surface 
of the package, the lens cabinet can effectively be prevented 
from being brought into contact with the transparent member, 
further, there can be eliminated a concern that the lens cabinet 
is attached incorrec t ly by extruded adhering agent for adhering 
the bottom surface of the transparent member to the containing 
portion . 

According to the solid-state imaging device of Fig. 
2A through Fig. 2C, the solid-state imaging element 12 is 
contained in the package 11 according to the invention as shown 
by Fig. 1 and is sealed by the transparent member 13 and 
therefore, advantages provided to the package 11 can be enjoyed 
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as they are and a size thereof relative to the solid-state 
imaging device can considerably be made smaller than that of 
the conventional one . 
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